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INT\RODUE-'fION TO.PROJEC'l‘ LONGSTEP™
Educators and-: noneducators alike have shown a growing awareness of
the lack of--and need for--evidence as to whethet,or not innovative -edu- -
,'cational practices are indeed better than the more traditional approaches
*In response tob this need, the U. s/ Office/f Education in 1969 awarded a’
contract to the American Iﬂstitutes for Research to develop a. design_ f/z’
a study of the effectiveness of highly intensive, 1nnovative educational
pracxices on. students in grades l through ¥2.. The general emphasis of\
the .resulting PrOJect LONGSTEP (the Longitudinal Study of Edpcational ‘
Pr%ctices) was on the identification of- changes in student aghievement

‘that occur as a result of 1ntensive educational innovation, "intensive

' «

innovation' m&aning the 1mplementation of a new program encompassing a

s1gnificant proportion of students, entailing a major alteratioh of school

procedures, and involv1ng a high investment of" resources * »

1

Specgific objectiveskof‘Project LONGSTEP were to design a system to
study the characteristics underlying innovative educational approaches;
to establish a- large scale data base of program characteristics and ‘student
outcomes for a select sample of edﬂcational péograms involving intens1ve
and'highly innovative ducation practices, to determing 1ongitudinally )
the impact of such innovation upon}student performance and attitudes; and
to attempt to identify the dimensions of the components that exhibited

the greatest 1mpact on student outcomes. . S .

A‘complete discussion of the project design and data collection, as
well as the, analytical methods and findings for three cohorts, is con--
ta1ned in Volume I of the 'nak report (Coles, Chalupsky, Everett, R

©

Shaycoft, Rodabaugh, and Danoff, 1976)% °This_supplementary report has been

. . - \
prepared with the expectation that the .reader is familiar with Volum%>1.
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II.' OVERVIEW OF '1:_1_~IIS REPORT SUPPLEMENT .,
”,vVolumevI"of the final .report of the Longitudinal Study ofﬁEducational
Practices (Project LQNGSTEP) was writteén to provide a detailed discussion
of (1) the Sfudy's overall objectives, de51gn, data collection procedures,'
instrument design and scallng, and data base and (2) the methods used and
the find1ng%/obtained in an 1nten51ve analysis ogithe treatment and teacher’
correlates of reading, -language and arithmetic achievement for three “.
! cohérts! of students——Cohorts 1, 4 and 6. This Volume I Sunplement, on

the other hand, describes and‘integrates the study!s overall results

. obtained by means of a more global look 'at the reading and arithmetic

achievement of all cohorts of students who participated in Project LONGSTEP.

The primarygobjectives of this m&re general presentation of results are
i

® to is&uss the findings- and the*conclugions based on the’

analyses-of all'cohorts and, where appropriate, compare

such find1ngs with those obtalned for Cohorts 1, 4 and
- - 6 (as described in Volume I) ®

‘ . N .

e to compare the educationalvgrowth of different cohorts

of students when they were at s1milar grade levels (during ’ < e

dlfferent school years) or the growth of the same group

r o of students in two consecutive school years.

Ve

1"Cohortf:" is 'a term- that is used to identify a given group of students,
who followed the same grade progression during the three years that the
$tudy was implemented Cohorts are labeled by the grade level of that
. group of students during Year 1 of the study, the 1970-71 school ye
. Thus, Cohort 1 refers to aeq those students who were first-graders dur ng
. the 1970-71 school year or who were not present in the sample during Year l
but who would have been first- graders at that time because they were )
.second -graders in Year 2 or third-gradérs in Year-3. Similarly, Cohort &
would identify the students who were in the fourth grade .in.1970+71. The
term "cohort%was, utilized throughout the Projedt LONGSTEP report to iden-
e tify student groups because the study's longitudinal design meant that a =
iven group of students would be members of three different ‘grades, the
f'particular grade depending on the particular .school year. Table 1 reviews
3‘the grade membership of each cohort of studedis present in Project LONGSTEP
" during each of the study's three years of data collection.

J . . ' »
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TABLE 1

F

Grgde Membershlp for.
Students in All- Cohorts by Séhool ¥ear

. Cohort  1970-71 197172 . *1972-73 *
(Year 1) (Year 2) {.(Year 3)
- o _‘V‘ 9
‘ = A5 T
0 - 1 ) .
1 1 2 3
2 7 .3 A \
3 3. 4 5 :
[ 3 .
& % "5 6
. =3
5 ° "5 6 7
6 6 7 8 (
7~ 7 28 9
' )
8 ~ 8 9 10
9 9" v 10 . 1 -
E Y E
© 10 10 11 12
| 7)o
.
-y ’ o
) ‘ o
, , <
9 A Y
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‘ The findings pres7nted in this supplement By design, were not based ™
‘on the entire sequence’ of analyses that were used to examine lntens1vely
. the achievement of sd7dents in Cohorts 1, 4 and 6. Rather, a suhset of K
these approaches wag used toapermlt a more general examlnatlon and evalua—
' tion of Project LONGSTEP's primary research hypothesis that. substantial
a educational growth is positively associated with greater emphasis‘on inno-
vation. (Due to the s1m11ar1ty of the Readlng and Language results )
reported in Volume f th1s supplemental report focuses only, on reading and
ar1thmet1c acljevement.) The remainder of th1s report is organlzed into

, two sections{ the flrst of which hrlefly rev1ews the: Qartlcular analytic’

PR

approach uppn wh1ch the f1nd1ngs -and conclus1ons reportéd here are based.
// ‘The last séction summarlzes the findings and contalns‘an oVerv1ew of

trends across cohorts and cogn1t1ve outcomes.
. . . .,/ . , , . )
/ ' 'LI‘II. ANALYTIC APPROACH | -
S .o /Analytlc procedures implemented for this supplement to Volume I
1noiuded most of the methods used to evaluate the 1mpact of 1nnovat1ve
e phasls on readlng, language and ar1thmet1c achievement 1n Cohoits(l, 4"
d 6. These are rev1ewed in the remalnder of this section'in terms of
the questions they were _designed to ;nswer . D1scuss1on of*issues and
% procedures is purposely br1ef's1nce most were treated-1n detail in Chapter
/ IV of Volume I. ’
1. What general analytic approach was Yhosen to assess growth?

~~ “

/

“ As w1th the Cohort 1, 4 and 6 analyses conducted for Volume I, two

'

-

pretest/posttest analyses were implemented on each cohort's data. The
Year l/Year 2 analyses used’ the Spring 1972 test a-posSttest and the ¢
Spring-l97l test as a.pretest ‘These“analyses have also been called the -
Spr1ng 1972 (abbreviated as SP72) analyses throughout Volume L. The
Spr1ng!l973 (or SP73) analyses examlned growth between Year 2 and Year 3

/)that 1s, between Spring l972 (the pretest) and Spr1ng l973 (the posttest)
N b *%ﬂ“.i ’

-
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2. How was the potential analysis sample defined’ . .

Membership in analysis samples was def1ned by the- criteria discussed
fully in Volume I. 1In general, the students contained in a- given pretest/
posttest analysis sample were those who were present in the Progect LONGSTEP
gample during both the pretest and posttest school yéars and who,had no
missing data with respect'to the key analysis var1ables.exam1ned for this -
supplementary report. (These varxables are a subset:of thosp examined

- previously in Volume I and> are listed in Question 4.). .

3. How many students were deleted from each analysis sample becahse of

missing data or maximum/minimum test scores? P c-

Table 2 shows the number of s tudents in each’ analys1s‘sample and the
number of students deleted from analysis because they had some form of
m1ss1ng data or because they obtained a near perfect score ("topouts") or
.n%ar zero scor} ("bottomouts") on the pretest and/or posttest. Due to the
complex logicalglind statistical problems 1nv8IVEd in developing reasonable

estvimates of the impact of missing data on 1nferences (descr1bed more

qully in Volume I), cost and t1me constralnts d1d not perm1t special

1ntens1ve analyses to be implemented on deleted stuipnts. (Missing data

9’~'v
and_test floor/ceiling effects, however, hawve been d1scussed more fully

. ' £ ' -"- (“ .
Volume I, Chapters v Aand V. ) . / ‘ ‘%' ‘,/ , . R

IS

i ' y .
4, 'Which key variables were examined 'in these supplementary analyses?’
7

Although all of the individual key'analys1s variables d1scussed in

Volume I have been included in the tables and matrices of descriptive ) ©
‘r;statistrcs accompanving this supplementary reporg, the findings to be dis- N
cussed ‘in Section III focus only on the relationship of intensity of inno-

vative emphasls to growth in achievement The measures of primary inter-

est .in the analyses reported here 1nclude

/ ' ' ) ¢ ; v
. (] pos:test achievement, measured by the CTBS Reading Total : -,
or Arirhmetic Total Expa%ded Scale Score corredfed for - .t
. site differences in time of testlng (see Volume I) o ‘ T

® home background, measured by the Socioeconomic Status (SES) ‘ ‘

of each student's home environment

. .'_, - o < R(‘ s .
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' v L TABLE 2
Co Numbers of Students 1n Each Analysis Sample for All Cohorts
_ ] De“: dder't .o JriJ 1972 Posttest Anaj< i . Spring 1973 Posttest Analysis
" | cohort Vagxgble . total - Ccrnp\ete “lissmg Topouts Bottom- Total Complete Missmg T ¢ Bottom-
‘ - L Data Data* opouts cuts Data Data® OPOULS ks
0 Reading bl ‘ -N,A - o 982 674 - 308 - -
_ Arithpetic . ¢ ‘ . 9% b0 - -
- . & - . . '- 1 -~ . " .
1 \' Reading' ¢ 975 791 184 - - " 1049 767 282 - -
.- Arithmetic 953 - 72 201 - - 1012 741 259 12 -
_r. ) . i , . ) i .
"2 . Reading 999 805 189 5 - 1057 757 278 22 -
Loy heithmeric 1002 793 0 209 o - o 1048 699 297 52 -
- R I ) | .
A . . o N
™ "3 Reading 2324 1879 400 45 - 2422 1905 476 35, 6
|t Aritheetic | 2293 - 1808 C3%8 117 - T 2409 1808 601 " - -
E l . ’ ., ' . »>
4 .+ Reading B2535 (1952 529 4 - 2439 1925+ 499 -15 -
ce L ‘Arﬂhmetic 2537 1943 527 67 . L - 25210 1964 509 © 48 - .
5.. . Readlng - 2337 1916 39 2. - 2453 w794 567 7 7
','-\":‘l'Afichmgktic 2324 1845 423 38 18 2442 1804 554 ° 39 45
B . 5‘ ‘ t . .
6. Reading 2183 1520 647 ;16 - 7 198 1552 405 11 -
, - Arithpetic .21 1443 616} 54 - 1960 1505 393 62 -
7 Reading 2116 1484 - . 613 19 - 0% 1241 720 13 1
Arithmetic 2106 1299 . 635 5. 116 2079 172 738 45«12
~ , (continued)
O

ERIC

Aruitoxt provided by Eic:



\~\‘”_ TABLE 2 (continued)

Pl

Devendent Spring 1972 Posttest 4nalvsis - Spring 1973 Rps;test Analysis
Cohort nvzgiable Total Complete Missing Tobouts Bottom- Total - Complete Missing. Topouts Bottom—
: Data ' - Data pou outs : +  Data Data pou outs
g ' Reading’ : 2074 1406 660 10 - 1918 1238 749 6 163
" Arithmetic 2060 1295 505 47 213 -1917 1069 703 30 0115
. ' ' *
-9 Reading 1161 699 457 5 - 1430 846 449 14 121
Arithpetic 1159 . 554 527 15 63 1420 464 850 42 64
10 Reading 1443 850 573 ~ 20 e St 1290 676 492 23 99
Arithmetic 1419 . 502 821 50 46 - . 1282 - 215 999 48 20

~

}

Students not enrolled in'reading or arithmetic(ciasses (because‘they may have been electives,
especially at the higher grade levels) would have had missing treatment and teacher data and
therefore would have been classified as students with missing data.

ERIC

Aruitoxt provided by Eic:
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‘appendices.

' Y .
N N : .
e initial achievement status or pretest, meaSured\by the

appropriate subtest score obta1ned by each student dur1ng Lo
) .

the prev1ous school year (and corrected for. site d1ffer— *

ences in. time of . testlng) ;\
u »«z‘

o, Level of Innovatlon, a measure of general emphasis. on
1nnovatlon equal to thensum of ten .key 1nd1ces of school

-pract1ces and procedures, each 1ndex scaled scf%hat a .
v

higher score would reflect greater Judged prdgram-level

emphasgg on 1nnovatlon2 '3 : Lo

.:

K Number of Mlnutes per Day, measured separately w1th :

\,’.
.A-

e respectﬂt the amount of class timeabpent per day on’

. 'h.,‘
language‘arté or- mathematlcs act}vigles

A .

o »Teachlng Quallflcatlons, measured by the average ;%achlng
Qualif;Qntions scale score (ap 1ndex%0f teacher education .
"and experi ) of a given student's teachers for each ~
Subject matben area separately (i e., séparately for each

student’'s language arts\?nd'math teachers)

An additional out come, measure eqUal to.ithe part of each student's
posttest score that could not be 11n6ar%§ predicted from his/her pretest
and SES was also computed. As noted in Volume I (Chapter IV), the analy—
sis of the relationships between such a‘residualized Pposttest score and
a set of predictor variables is based on a different educational and sta—
tistical model than an analysis of the relationships bgtireen posttest and
a set of residualized predictor variables. This variable was included
here so that the association between innoyative emphasis and achievement
growth could be examined in a slightly different way to minimize the
possibility that conclusions regarding impact would be highly method
dependent. |

K

2Degree of 'Individualization (DI), a scale based on a subset of the items
used to form Level of Innovation (LI), was not intensively analyzed as it
was in Volume I because of time and cost ..mitations and the redundancy in

the two superscales Nevertheless, DI is included in the various correla-
tion matricesnguggated for the report and reproduced in the supporting

16 B -
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5.

How .large were the pretest/posttest gains in each analysis'sample and

how do they compare across cohorts and grade levels? ’

Volume I which looked at'data obtained from Cohorts 1, 4 and 6 showed

that the magnitude of the yearly gains 1n achievement (expressed in stan-
dard deviation units—‘ ¢

,Volume I, Equation V-1 on p. 145). decreased at
. «each hlgher grade lqﬁel.”

A : ,
obJectlves of th :.r;pbleégntary report, "they provided a measure of aver- .
age growth shown;

" g,&'&’ ’3»4
3 . i

ahhiy$1s .sample and .permitted a rough comparison

fAlthough such analyses are not central to the

of,average'gains'féégﬁﬁ réted by different groups of students..

6. Was the posttest consp;cuousgy farther from its norm than the pretegi
was from its norm? \ ' /

-_Etlon criteria for participation in PrOJeCt‘

. " : r?’f'
LONGSTEP was departure fﬁ_

“adltlonal clissroom practices." It was

reasonable to expect, there @re, that the average gain shown by a glven
LONGSTEP sample should exceed that of the CTBS norm sample if a greater

degree of program—level inmovativeness was 1ndeed positively related to
educatlonal growth.

Th1s question was examined by seeing'if the mean
posttest score of each analys1s sample was notably farther from its norm

(50th percentlle) than the mean pretest was from its norm (50th percen- :
tile), - : o o

Pred

‘ . : |
It should be noted that this method of examlning pretest/posttest/ .
,norm dlfferences was used to facilitate the detection of gross sample

'\
mean/norm dlfferences across grades'and years. This approach was not ‘

\
,_used to evaluate a particular sample's pretest- to—posttest growth with ’

respect to national norms. A more appropriate test of such gain in \

ach1evement is prov1ded by a t test (U.S. Department of Health, Education

o \;
and Welfare, Offgce of Education, 1976), ‘ ‘ R SR
Y :

-

. - = ' \
- . . Y - Y- ; \

' 52482 Lo s o
‘ ‘ tN—l = X -y Xy Xy (1I1-1) 3

N -1
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A )
where, : : . . )
Y- = observed mean posttest score
p 'Y = expected mean posttest score (estimated from i
national norms on the basis of the percentile
N rank of the pretest mean) :
. I
Sx = pretest standard deviation
Sy = posttést standard deviation
- . : <
xy~= correlation between- pretest and posttest scores s

N . = number of children_ '

N%l = degrees of freedom.

N

7. Can, the d1fferent anaizsls samples be distinguished it terms of the |

Level of Innovataon or' Number of Minutes per Day to which theXEhave been

exposed? . - , .

\

If achievement growth dlfferences among analysis samples were present
to any notable degree, the treatment attributes of “the groups were compared'
to see 1f the groups were, on the average, exposed to substant1ally differ-

ent kinds of treatments in terms of emphasis on 1nnovation

L. B What growth model was exam1ned7 C

The model of achleyement growth analyzed for thlS suppiementary
report was the same as that used for Cohorts 1, 4 and 6 and.discussed in
Volume I. Posttest achievement was hypothesized to be a function of

four sets of predictors:
e student Socioeconomic Status

e initial achievement status or pretest

P . -
. S

e . Level of Innovation and Number of Minutes per Day

:(of class time spent on language arts or math)

. VTeaching Qualifications. ' _ : : e

. Regression apalysis and commonality analysis were used to examine the
relationships of these predictors with each other (as joint/confounded
predictors of posttest) ‘and with posttest . o S

10
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9. Were the educational experiences of students who achieved substan-

v e .
tially more than expected for two consecutive school 'years notably .

different from thost .of students who achieved substantially less than’

expected? .
Theé oyerall analyses based' on all students“may‘have shown that;aver—

age group’ differences in ach1evement growth were . noﬁ highly assoclafed

with 1ntens1ty of 1nnovat1ve emphas1s It was poss1ble, however, that -

some students d1d show dramatic galns in ach1evemeht and that they tended ‘

to be exposed to educatlonal environments which dlffered systematlcally

from fthe env1ronments of students whose performance was substantially less

than expected. In short, substantial associations between'galns and

achievement may have been masked in the overall analyses by the majority>

of students-for whom the different treatments had no notable differential '

dimpact. For this reason, lﬁ_was/df interest to see if dramhtic achieve—

ment' gains or lack of ga1ns on the part of 1nd1v1dual students tended to.

occur in substantlally different educational env1ronments ’ ‘ '
Students in each analysfs sample whose posttest residual score o

.(re91duallzed on the. ba31s of Egetest and ShS) was equal to or greater

than one-half of a standard de¥iation from the' mean of the residuals
were identified. The SP72 and SP73 samples for each cohort were merged‘

and the students who ‘achieved more. than expected during both school years'

"(i.e., the pos1t1ve outliers" or overachlevers") and the students who

achleved less than expected (1 e., the '"megative outliers" or 'under-
ach1evers") were selected for analysis. A dummy variable encoding group
membershlp was ,then assigned to each student (overachlevemenb = 2; under-
ach1evement = 1), and this dummy var1able was correlated with the various
key analysis variables. The resulting p01nt—b1ser1al correlations provided .
an index of the mean dlfference between the groups on each key analysis
variable. The correlations were then examined to see if overachievement

or underachievement in two consecutive school years was highly associated
with attributes of the educational treatments to which such studen'ts had
been exposed. As with similar analyses described in Volume I, significance

tests .were not performed because of ‘the h1ghly select nature of subsagples
: o &

analyzed *
: .
‘ 2

!
11
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10. ° What approach was used to examine overall trends in the

data?

.y,

To faciiitate examining the\gata‘for overall trends; the results
based upon a given statlstlcal te‘pnlque were summarized in cohort—by—
- grade matrix form like the table of posttest means shown in Table 3.
(The stat1st1cal analyses summarized‘}n these cohort—by grade tables have
not been included in the body,of the report——see Attachment A for the

"location of these complete tables.) Examination of Table 3 shows the
following:

[
e The results or descriptive statistics present in two

adjacent cells in the sgg; row pertain to the performance

. - of the éame cohort of students, but during two consecutive
. " school years, 1971-72 and 1972-733,

°

e The results or descriptive statistics present in.adjacent

'cellsuin the same column pertain to the performance of

e different cohorts' of students during the same school year.

e Only the two cells along the major diagonal are filled
N
because Project LONGSTEP collected posttest data during <
only two school years, 1971-72 and 1972- 73. o

)
This particular manner of sufmarizing the findings was utilized
because it enabled us to examine and compare the performance of a given
cohort across_school years and grade levels and to relate this perfprmance
| to changes in\school environments in different schooi yeprs.' Such an
approach may .be viewed'as‘an'approximation to a'within-gubjects" longi-

tudinaISanaiysis?sincenthe student composition of the two' analysis samples

L (1971-72, 1972-73) for a given coWort was fairly similar (see footnote
below). ) \ '
) ) !
[ o 370 make maximum use of the data available, all students present

during Year 2 (1971-72) or during Year 3 (1972-73) who had a valid pre-
. test score from the prévious school year and no missing data on the key
~analysis variable were included in a given analysis sample. Therefore,
the student composition of these samples could vary somewhat.

12
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TABLE 3

Posttest Means and Standard Deviations, - Reading Total Score Analyses
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- Furthermore, this mode of rev1ew1ng .the study s results also permits
o S

"between subJects" form of analys1s in which the performance of differ-

ent’student groups ft the same grade (but during different school years)

.

can be compared and related to changes In school env1ronments. Since
‘adJacent cohorts of students attended approx1mately the same schools, the
apprbach uﬁed should be helpful in -determining whether ox not treatment

1mpact is unlque to a given group~of students and/or school year.

va

. D
B 91V _ RESULTS AND DISCUSSION

,Review'of Objectlves and Approach

The dverall obJectlve of this supplement to Volume I of the Project

LONGSTEP‘flnal report has been ‘to assess trends in achievement growth
AR

ol

34 across grades, across groups/cohorts of students, and across the study s
% two prlmary cognitive outcomes--reading and ar1thmet1c achievement. The

Y

?' spec1f1c analytlc obJectlves developad to achieve this overall goal were
: r

e to determineh across all grades and school‘years, if the !
averagerppsttésttreadlng and mathematics performance
present in LONGSTEP's sample of'fa&rly innovative schools
was consplcuously farther from natlonal norms than was:’

the sam@les average pretest scores

e y

e to determihe, across all grades,and school years, if

* wvariation among‘and.within analysis samples with respect
to growth in reading and mathematics achievement was
'p031t1vely associated w1th vapaatlon in program—level

| " emphasis on innovation 5

b

3 \ ’ o ‘ \

N

e to determine if;those‘individual students who_achieyed more
than expected (on the basis of their SES and previous
year's achievemept level) during two consecutive school years
were exposed.to programs with- greater emphasis on innova-

tion than were students.who achieved less than expected.

- 23
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'Findings for Reading Achievement
~ g

Average achievement differences among afialysis samples. Results of

“.the reading achievenent analyses. showed that the average posttest per-
£ormance (see- Table 3) at eath grade level was’ fa1rly similar, even when
different groups (i.e., cohorts) of students were involved during Consecu—i
tive_school‘years. For example, the mean posttest Reading Total Score
'(Table'3) for different groups of sixth-graders was 507 (for students in'
Cohort 4 during 1972-73) and 505 (for students in dohort 5 during the
1971-72 school yeaﬁj As shown in Figure 1, w1th the poss1ble exception
of growth during the third grade®(i.e., between grades 2.7 and 3. 7) and -

dur1ng the eighth grade, average posttest scores for the ProJect £ONGSTEP

analys1s samples were not farther from national norms thhn were their aver-
age pretest scores. Although average pretest‘and posttést redding achieve—
ment for all analysis samples were above national norms (except for Cohort -

5 duripng the seventh.grade) the read1ng gains shown by the set of fairly

_innovative schools part1cipat1ng in the study did not notablzﬁexceed the

- growth exp?cted on the bas1s.of CTBS norms.“ )

Table 4 contains the pretest-to-posttest’ ga1ns for each analysis
_ sample. Inspection of 'these results suggests that “the largest gains in
reading seemed to haye occurred in the elementary grades. The following

‘ "irregularities" also seem to be apparent. >

® The average gain shown by students in Cohort 5 during the
1971~72 school year‘(when they were sixth—graders) was -

notably larger than their’ gai the following school year.

T

(when they were seventh—grad rs).

e Cohorts 6 and 7 demonstrated d1fferent amounts of groskh
(on the: average) during the eighth grade, but Cohort 7's

average gain decreased somewhat during grade 9.

{.. .

“The CTBS pretest and posttest national norms: for Reading Total Scores
and the number of students in each analysis sample are provided in Attach-
ment B, Tables B- l B- 2 and B-3, respecsively._ > - .

v
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! Mean Differences Between Reading Total Pretest

[ I
and Posttest Scores and "Standardized Gaing"! : .
\ CRADE DURING POSTIEST YEAR '
12 3 #,4 s ¢ 1 8 %y n U ., .
0| m ]l q al | , oo
. | p | | | )
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. ? A
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| - . , - R
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I"Standardized gains" are pretest/posttest nean differences expressed in average or pooled
- standard deviation wnits--see Volune I, Equation V-1, on page 145.

Yot computed becauge the CTMH vas used as the pretest.
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o '(:/ ® Average gains during grade 10 were notably larger in Cohort
8 than in Cohort 9, but Cohort 9's average gain increased:

somewhat during grade 1].

‘Many of the same results were also evident when average pregtest and post-
test.reading_achievenent were compared with CTBS national norms (50th

percentiles). Figure 1 shows these ‘trends aqross analysis samples.

. .y
Six possible reasons for such differencés among group means were

briefly considered--group/cohort differences with respect to
° average pretest level
. . : ' ' .
® average student Socioeconomic Status

° avegage Bevel of Innovation - . \

e average Number of Minutes ber Day (of class time on

‘language arts activities) -
e average Teaching Q&alificatiohs

e schools attended. » -

Examination of Table B-4 in Attachment B shows that there were:no

large differences between cohorts with respect to average pretest level at

“,1.. » -

the same grade leuel. Neither were there large group d1fferences with
respect to average SES (see Attachment B, Table B-5). Although there were
differences with ,respect to mean Level of Innovation (Attachment B, Table
B-6)- and Teaching Qualificatioﬁs (Attachment B, Table B-7) to which the
various analysis samples were exposed, brief examination did not-suggest
that any consistent relationship existed between these mean attributes and

the irregularities in average gains noted previouély.

.;J Except for the lack of hypothesized, cbnspicuous positrge growth ih.
'achievement the most systematic relationship acroes the varidus Projectr
LONGSTEP analy51s samples seems to be between average Number of Minutes
per Day (of class time on language arts activities) and average‘achieve-

- ment gains.. Table 5 shows that students in grades 1 through 6 were
,exposed to about one and a half hours per day (on the average) of class

activities devoted to language arts. - Beginning with the seventh grade,:

however, students who were enrolled in "language arts''«kinds of classes

| 18
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o TABLE 5 ¢
Number of Minutes per -Day Means and Standard Deviations - Reading'Total Score Analyses
| . GRADE IURING POSTTEST YEAR . ,
1 2 BRI S S T | 8 9 0 1 12
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O ™ | x5 \
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were'exposed to less than one hour of language arts per day--about oné k\
45—minute;to 60-mipute class period per day. Since there also seems to be
a dropdin mean achievementlgains between'the‘sixth and seventh grades, ‘it
is tempting to speculate that less'exposure to instrdétiqn (at least as
measured by the index Number of Minutes per Day) at the junior high and

LA

by these Project’ LONGSTEP _grades wefe less than the" average gains shownm by

 senior- high" school levels may be" ojz/of the reasons the gains demonstrated

our*elementary grades.' However, a number of poss1ble alternat1ve explana-

“tions for this trend should be considered. . ' ' : -

Perhaps one of the most-immediate_explanations for the average read-
-ing aqhievement gains- to be less at’ the junior high school and senior high
schgol levels is that the students who were enrolled 1n language arts
classes in these grades may have tended to. be in remed1al classes espe— - *.
cially in the last two years of high school. 'This is not a completely
reasonable explanation . ﬁg{gthe trends observed here, however, because all

’ PrOJeCt LONGSTEP analysis §ample pretest means:-were above national norms

(see Flgure 1). Since the students included in each analysis sample were

only those who were rece1v1ng language arts 1nstructlon (i. é., they had no

m1ss1ng data on the Level of Innovation index or the Teachlng Quallfica—

* tioms of their language arts teachers), it is more correct to assert that

all LONGSTEP analysis samples, on the average, werelcomprised of abdve
average readers (relative to the 50th perdentile norm). In fact, Figure 1
even suggests that students in the Junlor and senlor high school grades,

on the average, had slightly h1gher pretest scores (relatlve to norms)

than did students in the elementary grades. . N

A secohd‘possible alternative explanation for reading gains to be less
in the higher grades is that the_elementary schools participating‘in'Project
LONGSTEP were thably more effective than were the junior/senior-high !
schools. As,explained‘moreofully in Volume I, the particular grades
selectedAand tested at aigiven site/school depended on the specific grades
at which the s1te 5 spec1al program(s) were targeted Table B-8 in

Attachment B shows the school locatlon for all cohorts of students during.

' Year 2 and Year 3 of the study. Examlnatlon of this table shows that

5 E;z
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. e the schools in which members of the same cohort could have

been enrolled were not always the same during the l97l 72

and l972 73 school years =~ .

e the school membership of the cohorts differed somewhat

“especially in consecutive school years, N
Thus, some of the small fluctuations“in growth: in average reading’achieve—
ment among analysis samples could have been due to the fact that the-stu-
dents in two- analysis samples (eitherothe sgme cohort during.two consecu-
tive school years and at two different‘grade levels or different. cohorts
during two | consecutive school years but at the same grade' level) were mem-
bers of a somewhat different set of schools Adjacent cohorts, however,

tended to be members of\the same or almost the same schools.

Another possible explanation is that language arts activities in the
elementary grades»may be ualitatiyely different from such activities'in
jUnior/senior“high school. \ "Lariguage arts" during the elementary grade
years undoubtedly rnvolves primary emphasis on reading 'skills, whereas'
"language arts” in junior/senior high schools usually 1nvolves a much
broader set of elective courses\or "enrichment" act1v1ties Thus, instruc-

tional or class time differences\petween the high school and elementary -
grades could be confounded with a ‘curriculum content dimens1on,.and it is ¥

this factor that may be the crucial variable .

A

Finally, 1t is also poss1ble that the overall trend for reading ‘gains.
. to decrease ;during the later grades may\be due, in part to (l) the par-
.ticular - manner in which the CIBS Reading Total Scores were scaled (Expanded
Scale Scores prov1ded by the test publisher were used) and/or 2) the
- tendency for the acquisition of reading sgxlls to follow the«classical '
learning curve. Since exposure to language arts act1v1t1es also decreased
in the later grades, it is possible that the ohserved across- analysiq—
sample assoc1ation between growth 1n read1ng ac ievement and Number of.

Minutes per Day may be merely a result of concomivant variation.

A

In SR i]lf"““" er possible explanations for the concomitant

erage reading and .in d&posure to language arts
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- analysis-sample trend in the Project LONGSTEP'data v The fact that th1s
loss in rate of cognitive growth was most dramatically demonstrated by a
fairly constant group of students (Cohort 5) during the years they moved
\‘ -from elementary ‘to Junior high school certalnly suggests that changes in
reading curricula and -school membership,_as well as in 1nstructional time,
may be important factors to consider in optimizing reading achievement _
growth 1nw§he higher grades. ' The following section examines the relation—
ship of Level of Innovation, Number of Minutes per' Day and Teaching .
, , Qualifications_to achievement within each analysis sample.'
o f Associa{ions with achievement.within analysis samples. - Commonality

- analyses (see Attachment B, Tables B- 9 B-10, B-1l and B- 12) of the four

sets of predlctors in the growth model (pretest SES, Level of Innovation
and’ Number of Minutes per Day, and Teaching Qualifications) showed that
very little posttest var1ance was uniquely associated with e1ther of the
_two sets of treatgent measuées——Level of Innovation and Number of Minutes B

per Day (as a- set) and Teaching Qualifications In fact, in only one analy—

l s1s sample (Cohort 1, SP73) .was the uniqueness fqr either set of treat- !
. ment variables larger than .02. In this one sample, on the other hand
adlmost nine percent of the variance "in- reading achievement posttest scores
for third graders (for Cohort 1 during the 1972-73 school year) could be’ -
attributed uniquely to Level of Innovation and Number of Minutes per Day.
~Nevertheless, .the uniquenesses show that there was no general trend within
l;analysis samples (i.e., 1nvolv1ng different grades and)cohorts/groups ofﬁ‘
students) for there to- be substantiaf{linear associations between growth
‘ in reading achievement and unique variation ‘in Project LONGSTEPms'primary
' treatment indices, i.e., program—level emphasis on innovation-(Level of
Innovation) and typical class time spent on language arts activities'

(Number of Minutes per Day). . .:é-hw

Examination of the growth model regress1on analyses absoxshowed that
nelther Level of Innovation nor Number of Minutes per Day tended to
:N‘receive statistically s1gn1f1cant coeff1c1ents that were of the same sigg
across analysis samples (1 e., across d1fferent grades and cohorts) ¥

Thesé results are summarized in Tables 6 and 7. Therefore, program-level
. N t 4 .
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emphasis on innovation neither accounted for substantial amounts of post-
test variance within this set of analysis samples nor did it have small
associations that were consistently positive across,different analysisw

data sets (i.e., across grades and gggups/cohorts of students).

b4

- Table B-12 in Attachment B shows that the unique component of PrOJect
LONGSTEP's teacher index, Teaching Qualifications, was not highly asso-
ciated wi;h posttest reading achievementi that is, it accounted for almost
no- posttest variation independently of pretest, SES, Level of Innovation

'and-Number of Migetes per Day. Table 8 shows that the regression coeffi-
’cients for Teaching Qualifications in our growth model -also showed no
obvioue tendency to be statistical ™ significent and of the same sigﬁ

across analyses.

Lack of consistent relationships across grades and cohorts/groups of
students was also shown in the “orrelations of Level of Innovation, Number
of Mlnuteglﬁer Day and Teaching Quallflcatlons with a posttest score
re51duallzed oh the basis of pretest and SES (technically, a residualized
growth/galn score). Tables 9, 10 and 1l summarize these correlations.

The w1th1n-analy51s—sample trends, then, also have not shown that program-
level empha51s on 1nnovat10n was highly or consistently related to growth

in reading achievement in any general manner.

As noted in the discussiqp of methods in Section II and in Volume I,
it is possible that program-level éhphasis on innoJation may not be highly
éssoeiated with achiévement since it may not have large average effects—-
that is, it ‘may not be substantialIy related to achievement for the major-
ity of sﬁudents in a particular seﬁple. It is certainly possible, howeQer,
that the more innovative approaches sampled by Project LONGSTEP may have
been extremely important for §9£g:é?udents. To detect such associatione,
those students whgpaehieved more than expected on the basis of their par-
ticular pretest and SES scores (during two consecutive school years) were
identified A comparison group was formed from those students who showed
notable lé&&l grdwfh during two consecutive school years. The numbers
of st udeﬁﬁ:’a‘?".l%;

4 '

i . Y. ) .
‘At tachme o ). Nevertheless,, the "overachievers" and "underachievers"
b o . .

tified and compared ;e;e;not-larée (see Table B-13 in

differed drWmatically with respect to average reading achievement during

25
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. o . TABLE 9 :

5
Correlations Between a Residualized Posttest Score and
Level of Innovation - Reading Tofal Score Analyses
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TABLE 10 -

Correlations Between a ResidpaiizedrPosttest Score and *

GRADE DURING POSTTEST YEAR
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Nutber of Minutes per Day - Reading Total Score Analyses
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kA _‘ - ~ Correlations Between a Residualized Posttest Score
and Teaching Qualifications - Reading Total Score Analyses
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Year 3 of: ProJect LONGSTEP and certalnly represent studentS*who, for two,
years in a row, did e1ther much better or much worse than their aohleve—
‘ment level or home background would pred1ct A p01nt—b1ser1al correlation
between overach1ever/underach1ever group membersh1p and Yearsl test per-
. formance was' computed to prov1de a measure of the relative difference
between the meanstfor theSe°two groups. -Table B-14 in Attachment B shows
that the overachievers did, -on the average, tend to have somewhat h1gher v
Year 1l test scores than did the underachievers. SES d1ffere0ces among
these two groups of students were not so notable.‘ Table B—lS in Attachment
B shows that in only two cohorts/groups of students was there an SES dif-
ference among achievement groups worthy of‘note .(Cohorts 3 and 5) .Ip
these two groups, overachlevement was. assoc1ated w1th h1gher SES leveks\ ‘

-3
(relative to these’ overach1ev1ng and underach1ev1ng stq@ents, at least)
‘A.

\Mean d1fferences xﬁ the Xear 2 and espec1ally the Year 3 test- scores

of the overachlevers and underachlevers, however, were dramat1c (see Table
h

V

> B- 16° in Attachment B)., Theimagnltude of difference, as indexed by thep
v, - u.‘\." )

polnt—blserlal correlations, seems to suggest that consistent overaehivve—

ment and underachlevement, at least ‘as deflned here, is not" h1ghly asso \\

ciated with 11§:1al achievement status or SES across cohorts.

Poifit-biserial correlations between overachiever/underachiever group
membership and the treatment variables and teacher indeéx in the growth

.

Vmodel show that underachlevement or overachlevement was not h1ghly and con-
s1stently related to either Level of Innovation, Number of »# ‘utes per ﬁa}j,i
or Teachlng Qualifications across all analys1s sspples (Att-\f;;nt B, _
Tables B-17, B-18 and B- 219) . Although there did not appear'k be any dra- .

matic overall trend across all cohorLs ¢he results did seem B suggest the

e
-

'l', . ~‘- w‘:
0verach1evers~who\were in eiementary and junior hi-
A

Jin Year -1 (Cohorts 1l to 8) were members of progra

followigngp relatlve to underachievers.. ffﬁi , T

had a lower Level of Innovatlon

Year 2 and again during Year 3.

ERIC o,
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o Overachiever! who were in high school dur1ng Year 1 (Cohorts
Yooy 9 and lO) were members-of programs that had a higher Level

‘of Innovation (on the average) dur1ng Year 2 and again dur— _ P
it o o

“ing Year 3

P . o

o 0verach1evers who - were in grades to 5 duriag Year 1 ‘were

exposed to more. class tlme on lgn 'age artgs activ1t1es than S

were underachievers during Year but less time (relative

N 4 & N -
to underachievers) in Year 3.. .t . . 33 N
; ( . . it

® Overachievers in the older cohorts were exposed to less

class t1me on 1anguage arts activities dur1ng Year 2. [
'I D)

e Overachievers:in all cohorts were exposed to less class ’ ', /A

time on language‘arts during YEar 3. o

° Overachievers in many of the cohorts were exposed to a
teacher (or teachers) w1th a higher Teaching Qualifications T

score during at least one - of the two posttest school years

S

. (1 e., either Year 2 or Year 3).
B & ST
i Although the within- analy51s—sample findings reviewed in this section

do not tend to support the hypothesis that greater program—level emphasis -
on innovation will _1n general lead to substantial Improvements‘in read- fj

ing achievement there were two findings wh1ch seemed particularly worthy

-

of note

s e

_ ® the large unique impact of Level of "Innovation and Number

o »of Minutes per Day for: Cohort 1 students during the third
» grade ‘

- e .the slight tendency across procedures for growth in reading
achievement during Year 2 to be positively related to the
three treatment/teacher 1ndices in the growth model

‘ (especially Number of Minutes per Day)~and for Year 3. ¢ e o)

[ o,
LS

grthh to be negat1vely related to the same indices.. T

v rl,'l
- o
Our presentation of Project LONQSTEP s findings for reading achievement

will close with a brief discussion of these two p01nts. >

4

"

31 ¢



. " .Table B-11l in Attachment B shows that the uniqueness for Level of
Innovation and Number of Mihutes per Day (as a set) acconnted for about
‘nine percent of the variance 1n the CEBS Reading Total Score posttest for
‘Cohort 1 students when they were 1n the third grade (during‘the l972 73
school year). Both predictors also received negative regression coeffi—-
cients (see Tables .6 and 7) in the growth model regress1on analys1s of rhis
cohort s data. These same .findings, however, were not observed during the"
_ previous school year, -1971-72, for Cohort 1-students' during the second "§-
* grade or for Cohort -2 students during the third grade. Since.students in A
Cohort 1 and Cohort 2 attended the same schools as second- and third-

V graders, 1t seems poss1ble that the combinatior of Level of Innovation and
Number of Minutes per Day - was confoundéd with some set of educational prac—' o
tices or school personnel factors to which the third—graders in, some ‘di' :

schools were: exposed during the l972 73 school year and which had a notable

1mpact on athievement ' Unfortungtely, the analyses utilized for.this t

* report were ndt designed to "tease out" such effects.

Thewapparent trend‘for growth in reading achievenent to be positively
associated with Number of Minutes per Day*in the 1971-72 posttest analyses
and negatively associated with the saire index 'in the 1972-73 posttest
analyses‘was considered in light of the fact that the Year 2 test was both
~a posttest (1n the Year 2 posttest analyses) and .a_pretest (in the Year 3
posttest analyses) It can be shown that under certain circumstances, the.
correlation#of a variable like Number of Minutes per Day (NMIN) with a

. Year 2. posttest residual score. . will be pos1t1ve while the correlation of

that same variable with a Year 3 posttest residual score’ will be negative -
(see Attachment C for a short technical disdussion). In general, this
" pattern of results could be expected if the slope of the regression of
Year 3 test scores on Year 2 test scores was near 1.0 and the Year 2
teSt/NMIN covariance was larger than the covariance of NMIN with the Year

- 1 or Year 2 tests. \

The a@rrelations with Number of Minutes per Day in the Year 2 and
' Year 3 analys1s samples for a given cohort however, show that the Year 2

test /NMIN correlations in the Year 2 analyses_(where the Year 2 test was




]

. . .
the posttest) were not always s1milar to the Year 2 test/NMIN corre—'
“lations in the Year 3 analyses (where the Year 2 test was the preteﬁ;)
Thus, it seems appropriate to assert that the opposite 1mpact that’Number
of Minutes. per’ Day had in consecutive school years probably was not an’ .

"o artifact completely due to use of the Year 2. test- as both a posttest and
. as a pretest A more approprlate and reasonable speculation is that expo- »

;;sure to language arts 1nstruction varied across school years, along with ..
changes with respect to the specific students exposed to different amounts
OfolnStructlon in consecutive school years and with. respect to otheg‘

attributes of- Ehe program of which students were: memb

sEindings for Arithmetic Achigvement o i (f - GJ'
\,' e 1

b

Average achievenent differences among analy Ssis sampleg. Average

posttest arithmetic performance was fairly s1milar for different cohorts/
groups of students at the same grade level (see,Table 12) during consecu—-’
tive school years. ‘ The only exceptions worthy of note were the mean dif;‘
ferences between Cohorts 5 and 6 during the seventh grade and between
Cohort 6 and 7 during the eighth grade: Pretest means (see Attachment D
Table D- 4) ‘appeared to be even more similar across cohorts than were. the
posttest means. Nevertheless, with the poss1ble exception of the growth
'demonstrated gy Cohort: 1, students during the third grade (1n;the 1972-73
‘school -ar), average posttest CTBS Arithmetic Total Scores were'not
conspicuously farther from national norms (50th percentile) than were
the}r average pretest scores. CTBS»pretesu.and posttest means are dis-
played for all samples in Figure 2 Since oné“of the major criteria for
selection to- participate in PrOJect LONGSTEP was departure from "tradi-
tional" classroom practices, these. overall ‘results do not support the
hypothesis that greater prbgram—level_emp%asis_on innovation is positively'

related to notable gaing in arithmetic achievement.

’ Figure 2, however, does show that the avermge gains in arithmetic
achieVement during a given grade level were not always identical for dif—

+ ferent cohorts of students, G%lns during  consecutive school years also

SThe CTBS pretest and posttest national norms for Arithmetlc Total.Scores
and the number of students in €ach analysis sample are provided in Attach—
ment D, Tables D-1, D-2 and D-3,. respectively, . :

-
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COHORT

Posttest Means and Standard Deviations - Arithmétic chts

TABLE 12
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were not necessarily identical for the same cohort oflstudents. Across-
‘analysis—sample differences were observed both with respect to average

gains (see Table 13) and with respect to pretest/posttest/norm differences.

-As noted}previousiy, there were no iarge differences among anal;;is
samples with respect to a;erage pretest level (see Attachment b, Table
D-4)Y. Thus, the smallvfluctuations in_mean arithmetic posttest that were
observed reflected_diffefgnﬁ meanrgains in a number of analysis saﬁplés.
Inspeptioh of the'pretest—tq—eosttést growth for the various analys}s
samples (sée Table 13) shows that the largest mean gains (relative to

their standard deviations) seem to . be occurring in the earlier gpades.

In addition, Table 13 also shows the following irregular differences

among analysis samples:

" e The avefqge arithmetic gain shown by students in Cohort 5
during the 1971-72 school year (when they were sixth- : 7
graders)_was notably larger than their average gain thé
following school year (when ﬁhey were seventh-graders);
however, Cohort 6 students did noﬁ demonstrate the same

achievement losses during the seventh grade.‘

)

e Cohorts 6 and 7 showed somewhat different amounts of aver—

4

" age growth dyring the eighth grade.

e The average gain in arithmetic performance for students
" in Cohort 8 were larger when they were ninth-graders than

when they were tenth-graders.

An examination of Figure 2 also suggested the presence of greater

pretest-to-posttest growth during grade 5 in relation to grade 4 and grade -

6 growth. Project staff examined the analysis samples sﬁowing such dif-
ferences to see if differences among samples were related to similar varia-

‘tion with respect to

® average pretest level

o

® average.student Socioeconomic Status .ﬁ@l

® average Level of Innovation ‘ .
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: | .~ TABLE 13

A | Mean Differences Between Arithmetic Total Pretest

and Posttest Scores and "Standardized Gains"

1 See Véiume'l, Equation V-1, p. 145, , ‘ !
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‘ Aff3b_ average Number. of’Minutes per Day (of class time devoted

Y

Ag}j}?f to arithmetlc activities)
(

® average Teaching‘Quallfications

[
-

° schools attended *:ﬂ. -
° -.'-va'.l_ s

Mean d1fferences among analys1stamples with respect to SES, ‘Level of
Innovation, Number of - Mlnu;es per Day, and Teach1ng Qualifications (see

,Attachment D, Tables D 5 LD 6 D—7 and D-8) did not seem to show any con-

s1stent relatlonship w1th the across analysls—sample irregularities or
trénds noted in Table 13 wlth respect to-the average arithmetic achieve-
ment of each analysLs sample,_ For example, the decrease of average growth
for Cohort 5 students durlng the seventh grade relative to average growth

. during the sixth" grade was not assoc1ated w1th notable mean differences in

< mean SES, Level of Innovatlon Number of Mlnutes per Day, or Teach1ng
Quallflcatlons. The most 11kely explanation for ‘the decllne for these
students is that,,as expected the students in Cohbrt 5 attgnded as seventh--

graders schools d1fferent from those.they attended a

sﬁglxth graders (see
Attachment B, Table B 8) . It Seems conce1vabl that changes not measured
" by the pr1mary varlablés of 1nterest in this r&pont pfobably .accounted for
the differences observed SlmJ.larly, the fact: ‘ﬂg Cohort 6 students as
seventh graders the year before d1d not show the" same decline 1s probably
é;.,_h due to - the d1fferent Gchool compos1tlon of  the Cohort 5 and Cohd!t 6 ; '
'%?45%lseventh grade analysis samples.' As shown in Attachment D, Table D 6 how- .

’ever, Cohort 6 seventh -grade students were membegﬁ of EdExAG groups wh1ch~

on the average, had a .greatér program-level emphas1s on 1nnovation than
-~ S
did the EdExAG'groups for Cohort 5 seventh graders. - ~f‘:.L?*.fm

My

The d1fferences in mean ar1thmet1c achievement gains between Cohort 6

and. C@hort 7 students durlng the eighth grade, on the other handp showed

exac%&y the opposite assoclatiog with’ 1nnovat1ve emphasls. Although stu- j;fﬁ

s

dents in both cohorts were members of the same schools as- eighth—graders

(see Attachment B Table B-8), greater average gains (durlng 1971 72 when “

«the Cohort 7 students were e1ghth—graders) were assocLated with a lower

] e

program*level emphas1s on innovation ton the average). Conversely, the‘ 5;1;

.

d1fference in average yearly ach1evement gains durlng grade 9- 9pd grade 10 T
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for students in Cohort 8 was also associated?with onl; ;rsmalﬂ¥nean dif-
ference with respectlto Level of Innovation and Teachiqg Quali icatlons
Greater mean gains for those students was accompanied§hy a slightly higher ~
me an Level of Innovation agd Teaching QualificaaEOns MoVement of students
‘in Cohort 8 from ‘junjor high to senior high schools between the ni“ﬁh and
tenth grades in some sites could also have affected the results (‘Z
Attachment B, Table B-8). Interestingly enough, Cohort 9 students as‘
tenth—graders in 1971572 were exposed to much more emphasis on inndwationu

_ (on the average) than were Cohort 8 students who were in the tenth grade*

- the next year (1972 73)--yet, the gains for the two- cohorts during tenth

. grade were very similar .(see Figure 2).

Thus, the;across—analysis—sample mean differences thatvwere present
in Project LONGSTEP alsovdo not support the speculation that small, but

. consistent *arithmetic achievement differences among analys1s samples are
positively related to differences in average program—level emphas1s on

innovation.

\
(\ Associations with achievement within analysis samples. Commonality

‘analysis foffthe four sets of predictors in the growth model examined for
this report showed that Level of Tnnovation and Number of Minutes per Day
(as a set) uniquely accounted for more than- rone percent of the variance in
CTBS Arithmetic Total Score posttest variance in only three of 21 analysis
samples (see Attachment D, Table D-11). 1In two of these samples (Cohort 0 -
SP73 and Cohert 1 - SP73), the regression coefficients were negative for
Level of Innovation and positive for Number of Minutes per Day (see Tables
14 and 15). 1In fact{ the majority of the statistically s1gnificant regres-

~ sion coefficients for Level of Innovation in all analvsis samples, taken

as a whole, were negative.

About one-half of the statistically°significant regress1on coefficients
'for Number of Minutes per Day were positive. Interestingly, pos1tive
- coefficients tended to be present in Cohorts O, 1 and 2 and Cohorts 8, 9

and 10. Cohorﬁﬁ?’B through 7 tended to receive negative coeffic1ents. , In

2y

addition, unlike the reading analysis discussed previously,'there was no
*

apparent trend for the coefficients to be positive-in the l97lf72'analysis

?

and negative in the 1972-73 analysis.
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Although the uniquenesses for Teaching Quabifications were small in .

all analysis . sﬁmples (see Attachment P, Table D- 12), it was- notable that
all but one of the statistically significant regression coefficients for

this teacher index were positive (Table 16) .

4

Correlations with the residualized posttest score (Tables 17, 18 and
~

- N

19)- algo: tend to show across samples as - follows. ’ o ‘ A

‘» Level of Innovation was primarily negatively related to~

v
“. &

R the arithmetic posttest re§idual'score. - cL e »

.
- - %

4 q,\Number of Minutes per Day was positively related to the

Lt ’ '

_posttest res1dual scof‘ in the young cohorts (Cohorts 0,
l and 2) and in the oldest cohorts (Cohorts 9 and lO) but
_ negatively associated with the posttest res1dual in the
j middle cohorts. =

ki

. Teaching Qualifications was primarily pos1tively correlated '\

*with the arithmetic posttest residual score. - .
! - - ' . ~ 4'&

In review, the regression coéfficients and COrrelations with the

. . i - ' PR
posttest residual score both suggest that program—level emphasis on inno—
vation was not highly relatcu to growth in ‘arithmetic- achievement and that

the. predomihance of the small associations pkasent were primarily negative.

'The tendency for Number of Minutes per Day (of typical class time spent on

arithmetic/mathematics actiVities) to be associated negatively w1th growth

in: the middle upper elementary, and Junior high school cohorts could not

g

be readily explained A f L ' Nf . ‘i

Comparisoné of students who achieved subStantiallymﬁore than expected

kY

(for two consegutive school years) withtstudents who achieVed less than “3

'expec;ed show that in general consistedr longitudinal oVerachievement

was positively related to Year 1 test level and SES level (see Attachnent

D, Tables D-14 and D—lS) 0verachiever7underachiever group differences %P

these measures, however, were dramatically less than group differences with .

P &t
respect to the Year 2 and Year 3 test scores (see Attachment D, Table *

D-16). This was a- result, of course, of the. procedure used to identify~

. ized fpor the regression analyses and residual correlations.(see Attachment

. L * - PR RN
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~these"particular students. Findings tended.to’ paralleI those JUSt Summar-" N
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TABLE 16

Sign andVStatistical Significance of the Teaching Qualifications

Regression Coefficients - Arithmetic. Total Score Analyses -

3 b 5 6 1 8 9 10
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D, Tables D-17, D-18 and D-19. Relat1ve to the underachievers, over-—

achievers tended, on the average,

e to be members of programs w1th 1e§&’emphasis on 1nnovat10n<

e to be members of programs wit“

tion in Cohorts 9 and'10

® to be exposed to-less time on arithmetic class activities
in Cohorts 3. through 8 but more time on ar1thmet1c in

Cohorts 1 and 2 and Cohorts 9 and 10

e tobet ught by,arithmetfc/mathematics teachers who
'obtained'higher scores on Project LONGSIEP's measure of
‘teacher experience. .
The‘Qgthin—analvsis—sample findings for arithmetic ach{evement, then,
- show that_dj o ' ' ' k % ‘
: e . .
.o Level of Innovation, in general, was not highly associated
with arithmetic achievement and that there was a somewhat ' b
e consistent”tendency for slightly greater arithmetic ;
ach1evement to be assoc1ated»q§§h -less program—level : $

empha51s on innovation
. ® Number of Minutes per Day was positively related to
' -, arithmetic achievement but only dur1ng early eelementary N :
e ¥ \ » ;

“school and late h1gh school

e growth in arithmetic achievement was positively associated

‘with Teaching Qualifications.

Overview‘of Trends-EOr»Readiné‘and Arithmetic Achievement

The“purpose of the analyses conducted for this supplement to Volume I
of the Project LONGSTEY final report'was (l) to ascertain if the trends '
observed and discussed in Volume I with respgct to'Cohorts 1, 4 and 6 were
representatlve of the trends shown by all analysis samples and (2) to com- K\
7pare results and determine if other meaningful trends across cohorts were ‘ ‘)//}
" present. The overall findings reported here have shown the follow1ng.‘
, . ) | | |
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e The mean reading and arithmetic posttest scores for ProJect'
LONGSTEP's sample of fairly innovative schools were not

consplcuously farther from national norms than their'average.

- \pretest scores were from their norms. .

.n/

e Variations among analysis samples with respect to average
reading and arithmetic achievement gains did not tend to be

. associated in,any h1ghly consistent manner with concomitant o

- I3

" differences in the mean Level of Innovation, Number of

Minutes peroDay, and Teaching Quallflcatlons of the samples
a g

.\‘n N

. Var1ation in Level of Innovation was not h1ghly assoc1ated

&

with readlng or arithmetic ach1evement within ProJect LONGSTEP s
" RO
analysis samples. . - Sl p = _;f R

e Variation in Level of Innovation was not consistently or

positively related to reading achievement within analysis o

samples.

e Variation in Level of Innovation appeared to be negatively

associated with arithmetic achievement.

‘ o”‘Teaching Quallficatlons was not h1ghly or consistently

.x#elated to reading ach1evement but was positively associafed
RN

with small ga1ns in ar1thmetic ach1evement oY B

Additional findings 1ncluded (l) a trend for reading and arithmetic
achievement to decrease between the sixth and seventh‘grades, (2) a trend
for reading’ and arithmetic gains to be larger in the earlier grades,

(3) a trend for the average gains in arithmetic shown by'all*Cohorts

except- those in senior high to be ‘larger than mean gains in reading

(relative to their respective standard dev1ations), (4) a trend for the -

elementary grades (l 6) to be exposed to notably more instruction per day
-

than junior hig\ and high school students with respect to language arts,

and (5) notable mean ach1evement gains in reading and ar1thmet1c for

"stiidents who were third-graders during the 1972-73 school year.
’ ' -

- - -
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In summary, the primary research hypothesis, that substarftial gains

in cognltlve achievement are positively associated w1th innovatlve

‘emphasis, "has not been supported in any general way by the analysls of

Project LONGSTEP's data. These results, based on a. global analysis of
trends -across reading-and arithmetic analysis samples and cohortsﬁgrades,
tend to conflrm the flndlngs reported in Volume T for Cohorts 1, 4 and 6.
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ATTACHMENT A T ) y
‘ . S A L
: > 'Loqation of the Complete Statistical Tables 7. R 2‘
/ - Summarized in Volume I Supplements “{ = oo
ﬁ? ‘ ‘ ] v - . . i ) / ‘ . . . , ’
' Analytic methods implemented specifically for the Volume I Supplement—.";
. . ) - &

involved the data for Cohortle 2, 3, 5, 7, 8, 9, and lO for two cognltlve s

3

- *dependent varlables, the CTBS Readlng Total and Arlthmetlc Total Scores. e

The focus of this report,. however, .was nét on detalled comparlsons of the

a,

a . P
« -y

results shown by individual cohorts but on the overall conqlus1ons based PECIERCE
‘on flndlngs from all cohorts’ (1nclud1ng Cohorts l 4, and 6 dlScussed in
Volume I). . Thus, the eohort-by- grade tables 1ncorporated in t e Volume I

Supplement summarlze results obta1ned either in- these analyses or in

those.conducced for Volume T itself. Table A l shows the: 1oeat10n of the - N
statistical analy51s tables for each cohert. The content oﬁ the Volume 17, . ‘Vf
- e,
Supplement Append1ces is shown in Table A-2 N oL : R
Table~A-1 L
Volume’ Location™ of ALl . A . Y
Statistical' Analysis Tables ‘
Cohott Volume I or * o '%kVolume I
! Volumé I Appendices " ‘SUpp¥ .
;0 K B X )
. s - .
1 X ) P
’ 5 - .
: 2 & - ‘;‘
N 3 .“ . : N i .-
? * b ' Lo '
b X . . . o .
’ 5 N . ‘X - : *
7 ' s S TN ’ ” B : ‘
. P K ¥ . .ﬁ.‘ ) T b kA
Lo -8 - - L X - 4
: : g . ’ ’ e 7 . e .
N R : v ; X . .
3 - ‘ - . i
16 4 . Lox S :
_/ * . . ) ] B 4;. * »
: Volume. I, the Volume I Appendices, and the Volume I Supple—
. ment Appendices are each sepérately bound documents and
) will be ‘deposited imn. ERIC at the c%vcluslon of the project. o
' a=l - .
\’ A - .
G \
. .2 .
- 4 *
Qe ) T S 79 LT o ';“‘_;._'_» n " ‘,' . -
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TABLE A-2

Contents of the Volute I
. Supplement Appendices =

. P
“~

Content

All Reading Analysis Tables for Cohorts 0, 2, 3

~
BRI
vt

ClHatc 557,08, 9, and 10 ¢

:V Tables

l‘if A-l 0. A 15 - Means and Staﬁdaﬁ@ Deviations
B l to B 15 ,Intercorrelations
G—I’to C-15 Commonalify'Analysié Tables

'~ D=1 to D-2 Regression Analysis Results
B - All Arithmetic Analysis Tables for Cohorts 0, 2,
3, 5, 7, 8, 9, and 10 ) ’
Tables ; )
& A-1»to A-15 ., Means and Standard Dev1at10n3
. . ‘#--B—l to B-15 Intercorrelations
C-1 to C—iS :' Commonality Analysis Tables
o . "~ D-1 to D-2 Regression Analysis Results
c Pr03ect LONGSTEP Profile Varlables and Varlable
‘ Abbreviation Summary
, SO T | “
y ., v . C
’ ¢
/ . . ’
/ 0 ’ ' . ’ 8.
¥
a-2 . ' °
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& Supporting Tables - Reading Total Score Analyses
. ok :
o d
. é’v . . -

<

b

*The first box in each row contains results for the Spring
1972 posttest analysis;- the second box contains the Spring 1973
posttest analysis results.:, In boxes containing two values,
the first statistic described in the table title is the upper
value and ‘the second statistic described is the lower value.
Cells along the diagonal for which data were '"mot available"
-or "not applicable" contain an ¥NA." The abbreviation "NS"

has been used for "non-significang." . “ :
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‘ X TABLE B-8(continued)’ y . - . ‘
. School "), 3, Cobort 6 7 8 916 10 Site
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ATTACHMENT C

lNQtes on Correlations with
Residualized Posttest Scores

’

PR T e et . ' : 3
el g L, : ) .

Sl P ’_‘,-4 . K

~

.TJy: LA tendency was noted across samples for the correlation of Number of

v

ﬁihutés pér Day durlng Year 2 to be pos1t1vely correlated with the Year 2

@1 reading posttest residual score and for Number of M1nutes per Day in Year

ﬂ_‘3 to” be negatively correlatéd with -the Year 3° readlng posttest res1dual

Progect staff considered -that this seemlngly consistent trend in the read-
1ng analyses mlght have been an artifact’ completely due to use of - the

Year 2° test as both a posttest (in the Year 2 posttest analyses) and as a

'1_ pretest (an the Year 3 posttest analyses) ‘This attachment notes a set of
c1rcumstances that could lead- to this trend but does not conclude that the

shlft 1n 31gn is, by necess1ty, a stat1st1cal artifact.

‘ . -
[ .

For the sake of 51mp11c1ty, let us restr1ct our example to a posttest

score res1dua11zed on ;he bas1s of a single predictor, pretest. In this

3 :case, thé Year 2 postuest res1dual can be shown to be equal to-

"'ﬂ V 3
‘,» , S .v. N "_. l/‘~‘ . ,‘-'- o . " - -
S e el Y =Y - -b. Y . c-1
S ‘xut. R 2 2 al 171 ( )-'.
# fﬂ © n . i w
where, - i
s L ‘ )
Yé = Year .2 test score-residual,
e Y, = Year 2 test score, ,
a, = raw score intercept for the regression of Y2 on Yl,
bl = raw score regress1on coeff1c1ent for the ‘regression
v of Y2 on l’ and : .
Y] = Year 1 test score.

oo, - .-), ’ .
The corgesp&ﬁﬁing residual for the Year 3 posttest test score is,

- 3
.5 A v 5

Yé =Y - a, -b.yY ° (Cc-2)

Appreciation is expressed to Dr. Rebert Linn who provided the .
general formulas upon which this attachment is based. o

.

c-1

o - B ‘ )
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Yé = Year 3 test score residual,

v \ a4
Y3 = Year 3 test score, .
a, =.raw score intercept for the regression of Y3 on Y2’
b2 = raw score regression coefficient for the regression- N
of Y3 on YZ’ and
Y2 = Year 2 test score. - ’ ’

»

Ifﬂ;é now assume that students are exposed fdztgggﬁgée Number of Minutes.
7 per Day (NMIN) during both Yeaf 2 and Year 3 (an as umptlon def1n1tely not

q 5
present in the LONGSTEP data), the covarlance of the Year 2 residual, Y2
w1th NMIN will be equal to . - *

3

Cov (Y,, NMIN) - b. - Cov (Y, NMIN). - (c-3)

; -

Similarly, the\corresponding covariance of NMIN with the Year 3 residual,.

1

o Yé , will equal

' Cov (YJ, NMIN) - b*2

Cov (Y,, NMIN) . (C-4)
Now,qgiQen that Cov (Yzf’NhIN) is the largest of the three eovariapce

X v terms ane that b2 is near 1.0, the covariance of NMIN-with the Year 2

’ residual (C-3) will.be positive and the covarianee with the Year 3
residual (C-4) will he negative. Conversely, if Cov (YZ’ NMIN) is the
smallest of the three covariances and bl is near 1.0, then the covariance
of NMIN with the-Year 2 residual (C-3) will be negative and .the covariance
w1th the Year 3 residual (C-4) will be positive. Since there’ is no par-
ticular statisticdl reason for NMIN to be more highly related to the Year
2 or Year 3 test score and since the Number of Minutes per Day index used

in these analyses .were gathered during Years 2 and 3 separately and did

vary between years, the shift in signs observed in the Project LONGSTEP
p .

residual correlations is - * believed to be merely a methodological arti-
fact that is independent the processes being studied.
) N
c-2 N

o 119 . <




ATTACHMENT D

, -

. *
v Suppo;ting Tables - Arithmetic Total Score Analyses

*The first box in each row_ contains results for the Spring'
1972 posttest analysis; the second box contains the Spring 1973
posttest analysis results. In boxes containing two values,
the first statistic described in the table title is the upper
‘'value and the second statistic described is the lower value.
Cells along the diagonal for which data were "not available"
or "not applicable'" ‘contain an "NA." The abbreviation "NS"
has been used for "non-significant."

.
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CHABLE D5

_Socioeconomic Status (SES) Means and Standard Deviations -
C ~ Arithnetic Total Score Analyses |
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- TABLE D6

Level of Innovation Means and Standard Deviations - Arithmetic Total Score Analyses 7

1 .?. 3
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TABLE D-8

Teaching Qualifications Means andlSténdard Deviations - Arithmetic Total Score Analyses
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‘Uniquenesses and Nultiple Correlations (Squared)

TABLE D-9

for Pretest ~ Arithmetic. Total Score Analyses
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Nunbers of Consistently Overachieving and Underachieving
Students Identified - Arithmetic Total Scote Analyses
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TLE D-14 |
~ Point-Biserial Correlations Between Stiﬁ%nt Qutlier Gr’oupl Membership
and: Pretest (Year 1) ~¢Arithmeti('z'Total Score Analyses
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Point-Biserial Correlations Between Student Outller Group Membership
and SES - Arithmetic Totall Score Analyses
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